PATENT SPECIFICATION 

0& NO DRAWINGS 

TH (21) Applfcation iNa 42048/69 (22) Filed 22 Aug. 1969 

^ (31) Oonventbn Apr^atSon No. 59925 (32) Hied 23 Aug. 1968 

Q0 (31) Convention Application No. 2622 (32) Med 16 Jan. 1969 

CD Cbnvesntion Appkcstioa No. 5728 (32) Filed 28 Jan. 1969 

CM (31) Oaorention AppMtation Na 53763 (32) Filed 9 July 1969 m 

H (33) Japan (JA) 

(45) Oompieae Specification pubh'shed 29 March 1972 

(51) International C&ssancaticm C 08 c 11/44 

(52) Index esc acceptance 

C3Q C16B C16C C17 C18B C20A C20B C20C C20D1 

C7 C8B D1A T2A 
OP 2C16B 2C16C 2C17 2C18 2C20A 2C20B 2C20C 

2C20D1 2C7 2CSB 2H6 2HY 2R2 



(54) RUBBER COMPOSITIONS CONTAINING 
ANTIOZONANTS 

(71) We. Showa Denko Kabushiki discolouring and non-staining, but exhibit in- 

Kaisha, a Japanese Body Corporate, of No 34, sufficient antiozonant action* On the other 

Shiba Miyamoto-cho, Minato-fcu, Tokyo, hand, aromatic amine derivatives [e.g. N- 

Japan, do hereby declare the invention, for phenyl - N - isopropyl - p - phenylenedianiine 45 

5 which we pray that a patent may be granted to and N,N' - di - (2 - naphthyl) - p - phenyl- 
us, and the method by which it is to be per- enedianiine], show a practical level of anti- 
formed, to be particularly described in and ozonant activity, but they discolour disagree- 
by the following statement: — ably rubber articles with the passage of time, 
This invention relates to a rubbery poly- when die rubber articles are exposed to light. 50 

10 met composition containing antiozonants Some of those known antiozonants are them- 

which prevent degradation of natural and selves coloured compounds, and therefore 

synthetic rubbers by ozone, and which are they can be used only with dark coloured 

non-discolouring and non-staining. rubbers, for example those containing carbon 

Natural and synthetic rubbers are gener- black. Furthermore, discolouration of rubber 55 

15 ally degraded under the influence of oxygen, is caused by such known amine type antiozo- 

beat, light and particularly ozone. Even the nants because they migrate to the surface and 

trace of ozone present in the air causes then into the adjacent areas of the rubber 

cracks on the surfaces of rubber articles article. For example, with an automobile 

exposed thereto for a prolonged period The tyre, the discolouration of the dark coloured 60 

20 degrading and cracking action of ozone is rubber layer containing such an antiozonant 

particularly accelerated when the rubber gradually migrates into the side wall layer of 

article is under stress. The recent increase in white rubber adhered to the former layer, to 

the discharge of exhaust gas from automo- discolour disagreeably the surface of the white 

biles and the rapid development of the petro- rubber layer. This migratory property is nor- 65 

25 chemical industries are causing a remarkable maliy referred to as the "staining prope^ty ,, 

increase in the ozone concentration in the in this arc 

air. Thus the problem of degradation of rub- It has now been discovered that N-substi- 

ber articles by ozone is becoming all the tuted derivatives of xyiylenediaminc and xyi- 

more serious. ^ ylenediamines having one or two alkyi ring 70 

30 Various antiozonants for rubber have been substituents are excellent antiozonants for rub- 
previously proposed, for example urea or ber, and thus very effectively prevent the de- 
thiourea derivatives (U.S. Patent Specifica- gradation of rubber caused by ozone. Further- 
dons Nos.^ 2,766,219; 2,781,330; 2,788,338 more, these compounds are themselves coiour- 
and British Patent Specification No. less or white, have no colouring action on rub- 75 

35 887,174), aliphatic amine derivatives (U.S. ber, show no discolouration under exposure to 
Patent Specification No. 3,436368) and aro- light, and have no staining property. The anti- 
made amine derivatives. However, all known ozonants used in the invention are different 
antiozonants are subject to one defec t or an- from the known aliphatic or aromatic amine 
other. Thiourea derivatives (e.g. N,N' - di- type antiozonants in that the for- 80 

40 butylthiourea, ^N,N' - dicydohexyhhiourea or mer are of the aralkylene diamine 

the N,N' - m'alkylalkylenediamines) axe nan- type, i.e. the nitrogen atoms of the two ammo 
[Price 2Sp] 
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radicals arc cadi linked with the benzene ring taining a polar radical (eg. acrylonitrile) with 55 

through a methylene radical. It is presumed xylylenediamine. „ 

that the two active methylene radicals linked The compounds can be applied broadly to 

with the two nitrogen atoms contribute to the natural and various synthetic rubbers, tor ex- 

5 excellent properties of the compounds as the ample, butadiene rubber, styrene - butadiene 

antiozonants. rubber, acrylonitrile - buiadtene rubber , iso- 60 

The invention therefore provides a compo- prene rubber, isobutylene - xsoprene rubber 

sition comprising a sulphur-vukanisabfe rub- and chloroprene rubber. Since they do not 

bery polymer and 0.1 to 5 parts by weight, cause discolouration nor do they possess tne 

10 per 100 parts by weight of the rubbery poly- staining property, they can be very advantage- 

rner, of a compound of the general formula ously applied to white or light-coloured rubber 65 

(D * articles. # 

v ' The amount of the compound is prefer- 

4v ^^J< d ably 0.5—3 parts by weight per 100 parts of 

^m*2 r ra */ the rubbery polymer. The compounds can be 

*/ JTJ 2 \r blended into the rubbery polymer during the 70 

JX>^ * vulcanisation thereof. The compounds have 

™ no detrimental effect on the other rubber addi- 

wherein each of R and R', which may be the rives, for example sulphur (used as vTilcanising 

K same or different, is a hydrogen atom or a agent), vulcanising accelerators (e.g. dibenzo- 

lower alkyl group, and each of A, B, D and E, thiazyl disulphides), vulcanising activators to 

which may be the same or different; is a ( e .g. zinc oxide and stearic acid) and fillers 

hydrogen atom; an alkyl, cycloalkyl, aryl or (eg. calcium carbonate, titanium oxide and 

aralkyi group of up to 20 carbon atoms; a silica). _ . 

20 group of the formula — CH a Y» Y being a 5- The invention is illustrated by the following 

or 6-membered heterocyclic residue contain- Recipes: 80 

ing in all 1 or 2 atoms of oxygen, sulphur Various compounds of general formula (I) 

and/or nitrogen; or a group of the formula were blended with natural and synthetic rub- 

-(-CHR^-Z, R 2 being a hydrogen atom or bers. The rubber samples employed were 

25 a methyl group, n being 1 or 2, and Z white rubber compositions prepared by milling 

being a hydroxy, cyano or carboxyl group; die compositions recipe below on a roll-mill, 85 

not more than two of A, B, D and E being and vulcanising at 140° C for 20 mmutes. 

hydrogen atoms. The compound can be used The rubbers were natural rubber (NR— RSS 

in the form of a salt or ester. No. 1) and synthetic styrene - butadiene rub- 

50 The terms "lower alkyP and "lower alk- ber (SBR No. 1502). Controls containing no 

oxy" as used herein refer to those groups hav- antiozonant. or containing conventional anu- 90 

ing 1 to 4 carbon atoms. ozonants, for example N - phenyl - N' - iso- 

An example of a suitable aryl group is a propyl - p - phenylenediamine, N,N -dibutyl- 

(lower alkoxy) phenyl group, while suitably thiourea, and N,N' - di(2 - naphthyl) - p- 

35 the aralkyi group is a group of general for- phenylenediamine were also investigated. 

mula _ _ . , . 

Recipe: Parts (by weight): 95 

Rubber component 100 

»u ff^C* 0 *^ Calcium carbonate 100 

\ / Stcaric acid 1 

^==^ Zinc oxide 5 

Sulphur 2.5 100 

Dibenzothiazyl disulphide ... 1 

wherein X is a halogen atom or a hydroxy, Antiozonant 2 

lower alkyl, lower alkoxy, (lower alkyljamino 

40 or di(lower alkyi)aniino group. The following tests were performed: 
The derivatives of the m- or especially />- 

xylylenediamines are preferred. Mixtures of (A) Crack occurrence test due to degrada- 

the meta- and para-dcrivatives can be used tion caused by ozone: 105 

with equal effect. Furthermore, the com- The sample (150X25 x 2 mm) was held 

45 pounds in which at least one of A, B, D and at 38° C m an atmosphere containing 50 

E is a benzyl or substituted benzyl group parts per hundred million of ozone, under 

exhibit a most excellent antiozonant effect. stretching to 20% elongation, and the time (in 

The compounds of general formula (I) can hours) which passed before cracks detectable 110 
be readily prepared by conventional synthetic to the eye through a magnifying lens was mea- 
50 means, for example by dehydrobalogenating a sured. The results are shown in the Table. 
: haloalkane with a xyiyienediamine, by reduc- 
ing SehifPs base obtained by condensation of a (B) Discolouration and staining test: 
carbonyi compound with a xyiyienediamine, A layer of the sample containing the and- 
or by reacting an unsaturated compound con- ozonant was pressed against a layer of sample 115 
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containing no antiozonant, at 100° C. for 4 
hours. The multi-layered samples were left 
outside for three days, and the discolouration 
m the antiozonant-containing rubber and the 

5 migration of the discolouration to the anti- 
ozonant-free rubber layer were observed To 
facilitate the observation, the antiozonant-free 
rubber was prepared from a white rubber com- 
position formed of the components listed in 

10 the above Redpe plus 20 parts by weight of 
titanium oxide but with no anti-ozonant. The 
staining property was evaluated in the four 
classes below, according to the degree of 
staining of the antiozonant-free rubber. 

15 Class 0: No staining 

Class 1: Slight staining 

Class 2 : Considerable staining 

Class 3: Heavy staining 



AH of the rubber compositions containing 
the compounds of general formula (T) and the 
one containing N,N' - dibutylthiourea did not 
show any discolouration under exposure to 
sunlight, and consequently the staining pro- 
perty was in these cases in class 0. In clear 
contrast thereto, the control samples contain- 
ing N - phenyl - N' - isopropyl - p - phenyl- 
enediamine and N,N' - di(2 - naphthyl - />- 
phenylencdiamine were both discoloured to 
yellowish brown after approximately 20 hours, 
and the staining property was in class 3 for 
the former, and class 2 for the latter. 

The Table below gives the specific antiozo- 
nant employed in each run, and the results for 
the crack occurrence test. The symbol, "m 3 p" 
refers to a mixture of the meta and para 
derivatives in a ratio of 7: 3 by weight. 



20 



25 



30 



35 



Table 



Sample 
No. 


Anf*in7i"iTi9nt tic a/4 

JTL1AX±\J£AJ1X<±U.L UdCU 


Time passed before 
cracks were formed 
0*0 

NR— RSS#1 SBR#1502 


a 


(Control) none 


3 


1 


b 


(Control) N-phenyl-N '-isopropyl-p-phenylenediarnine 


8 


7.5 


c 


(Control) N^'-dioutylthionrea 


6 


4 


d 


(Control) N,N / -di(2-naphthyl)-/>-phenyienediarrune 


5 


3 


1 


N-benzyl-N '-ethyl^-xylylenediarnine 


24 


20 


2 


N-benzyl-N '-cyclohexyi-m, j>-xylylmediarnine 


21 


21 


3 


N-benzyl-N '-phenyl-p-xylylenediamine 


25 


26 


4 


N-benzyl-N -isopropyl-2^-d^methyl-^-xylyleneoUamine 


20 


20 


5 


N,N '-dlberizyl^-xyrylenediarnine 


24 


26 


6 


N,N '^benzyi-m,p-xylylenedlaniine 


30 


29 


7 


N,N'-dibenzyl-2^-dim^ 


28 


28 


8 


N>N ^bis(4-cthylbenzyl>?7^xylylenediarnine 


20 


23 


9 


N>N '-bh(4-r-butylbenzyl)-^xylylenedwmine 


31 


32 


10 


N,N '-dUisopropyl-n^xylylenediamine 


11 


10 


11 


N-isobutyl-N f -cyclohexyl-w,/>-xylylenedianiine 


12 


10 


12 


N,N '-dicydohexyl^-xylylenediamine 


13 


13 


13 


N-isopropyl-N '-phenyl- w,p-xylylened1amihe 


15 


15 


14 


j N,N '-o^henyl^xylylenediamine 


15 


14 
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15 


N-fcopropyl-N ^-methoxyphenyl)-/Hxylylencdiamine 


15 


15 


16 


N-isopropyl-N'-ph<^ 


13 


12 


17 


N^N'-diCl-naphthyl^-^lylenediamine 


27 


23 


18 


N>N '-di(2-naplithyl)-/»-xylyIenediamine 


26 


23 


19 


N,N '^l-mplithjdmcthyl^-xylylcnedianime 


30 


25 


20 


N,N 'nliphenediji-^xylylenediaminc 


22 


19 


21 


N-w^ethylbcnzyl-N'-hopropyl-m^'Xylylenediaimne 


21 


22 


22 


N 5 N '-bis(2-naphthylinethyl>p-xylenediamine 


29 


25 


23 


N»N '-Kiimethyl-N-benzyl^xylyknedianiine 


21 


22 


24 


N,N-dibenzyl-N'4sopro^^^ 


25 


21 


25 


N,N,N '-tribcnzyl-w-xylylenediairdne 


30 


26 


26 


N 9 N,N '-tribenzyl-a^-dimediyl-p-xylylenediamine 


25 


23 


27 


N-phenyI-N-mcthyi-N'-bcnzyl xylylcnediaminc 


23 


23 


28 


N^'-dicydohrcyl-N^ 


15 


15 


29 


N-Iaxiryl-N^'Kiimethyl-/>-xylylenediamiiie 


13 


12 


30 
31 


N^MMsfr^hforoben^^ 
N,NM>is(p-methoxyben^^ 


32 
23 


30 
23 


32 


N,N '-bis(/>-methylaniinobenzyl}-^xyJyieneaianuirc 


26 


25 


33 


N-p-cMorobenzyl-N '-isopropyl-^-xylylenediamine 


29 


26 


34 


N-^hydroxybenzyl-N ^tayl-Mjp-xyiyieneuiaiiiuic 


28 


25 


35 


N^hydroxybenzyi-N '-benzyl-p-xylylenediamine 


30 


28 


36 


N^^'-tris(p^orobe^ 


32 


30 


37 


N,N '-bisC^hydroxybenzyO-N-benTyl-^- 
xylylenediamine 


30 


29 


38 


N,NjN',N '-tetramethyl-wi-xylylenediamine 


15 


13 


39 


N^dimethyl-N^'Hii^^ 


Of) 


21 


40 


NJST '-dimetliyi~N 3 N '-diisopropyl-/>- 
xylylenediamine 


19 


| 20 


41 


N,N^<5imethyi-N,N^^ 


16 


18 


42 


N^^'^'-tetraben^l-w-xylylencdiamine 


25 


27 


43 


N,N,NVN'-tetrabe^ 


25 


26 


44 


N^'^-tetraMsC^chlorobcn^ 


25 


23 
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45 


N,N '-bis(p-chlorobenzyl>-N^ '-dibenzyl-w,/>- 
xylylenediamine 


21 


19 


46 


N 5 N^'Hris(w-dimethylaminobenzyl)-N '-benzyl-/>- 
tvIvI enerli amine 


25 




47 


M N '-hi^f 2-furvltnethvlVfj-jrvlvlenediamirie 


21 


20 


48 




19 


19 ! 


49 


^ ^*-W^"2-TwrriHvlnnefh\rTV*fM 4>wwlvlMipHiamin<* 


24 


22 


50 


NjN M>is(2-furylmethyl)-^^ 
^p^xy iy tciicui<±iijLuic 


91 
2*1 


£M 


51 


N,N '-bis(p^anoethyl)2 > 5^imethyl^-^ 


21 


20 


52 


N N'-bis(ethoxycarrjonylmeth^ 


21 


17 


53 


N,N # -bis(cthozycarbonylc^yl)-w-xylylenedianiinc 


23 


22 


54 




27 


26 


55 


N,N,N '>N '-tetrakis(butoxycarbonylmethyi)-p- 
xylylenediamine 


18 


18 


56 


N,N,N 'jN'-tetraKsCethoxycarbonylethyl^p- 
xylylenediamine 


19 


17 


57 


N,N,N ',N '^Xylyleaediamm&-tetraacetic acid 


23 


21 


58 


N,N '-bis(p-hydroxy ethyl>N,N '-dibenzyl-p- 
xylylenediamine 


30 


26 



WHAT WE CLAIM IS: — 

1. A composition comprising a sulphur- 
vulcanisable rubbery polymer and 0.1 to 5 
parts by weight, per 100 parts by weight, of 
the rubbery polymer of a compound of the 
general formula (I) 



> 



Z being a hydroxy, cyano or carboxyi group; 
not more than two of A, B, D and E being 
hydrogen atoms. 

2. A composition according to claim 1 
wherein the compound of general formula (I) 
is in the form of a salt or ester. 

3. A composition according to claira 1 or 2 
wherein the aryl group is a (lower aikoxy)- 
phenyl group. 

4. A composition according to claim 1 
wherein the aralkyl group has the general for- 
mula 



25 



30 



wherein each of R and R', which may be the 
10 same or different, is a hydrogen atom or lower 
alky] group, and each of A, B, D and E, 
which may be the same or different, is a 
hydrogen atom; an alkyl, cycloalkyl, 
aryl or aralkyl group of up to 20 carbon 
15 atoms; a group of the formula — CH^Y, Y 
being a 5- or 6-membered heterocyclic resi- 
due containing in all 1 or 2 atoms of oxygen, 
sulphur and/or nitrogen; or a group of the 
formula -(-CHR*-) n -Z, R 2 being a hydrogen 
20 atom or a methyl group, n being 1 or 2, and 



wherein X is a halogen atom or a hydroxy, 
lower alkyl, lower alkoxy, (lower alkyI)amino 
or di(lowcr alkyi)amino group. 

5. A composition according to claim 1 
wherein R and R' are hydrogen atoms or 
lower alkyl groups, A and D are hydrogen 
atoms, and B and E are benzyl groups or 
groups of general formula 



35 
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wherein X is a lower alkyi group, 

6. A composition according to claim 1 
wherein A, B, D and E are alkyi, cycloalkyl, 

5 aryl or araJkyi groups having 1 to 10 carbon 

D 

atoms, and the group — CH.N-. is in the 

^E 

para- or meta-position. 

7. A composition according to claim 1 
wherein R and R' are hydrogen atoms or 

10 lower alkyi groups, A and D are hydrogen 
atoms and B and E are alkyi, cycloalkyl or 
aryl groups. 

8. A composition according to claim 1, 
wherein the compound of general formula (I) 

15 is N>N' - dibenzyi - m- or p - xylylenedi- 
amine. 

9. A composition according to claim 1, 
wherein the compound of general formula (I) 
is N,N' - bis{4 - t - butylbenzyl) - p - xylyl- 

20 enediamine, 

10. A composition according to claim 1, 
wherein the compound of general formula (I) 
is N,N' - di(l - naphthyimethyi) - p - 
xylylenediamine. 

25 11. A composition according to claim 1, 
wherein the compound of general formula (I) 
is N,N' - bis(p - chlorobenzyi) - p - xylylene- 
diamine. 

12. A composition according to claim 1, 
30 wherein the compound of general formula (I) 

is N,N,N' - tribenzyi - m - xylyienediamine. 

13. A composition according to claim 1 
wherein the compound of general formula (I) 
is N*NT,N' - tribenzyl - /> - xylylcnediamine. 



14. A composition according to claim 1, 35 
wherein the compound of general formula (I) 

is N,N,N',N' - tetralds(/> - chlorobenzyl) - m- 
or p-xylylenediarnjne. 

15. A composition according to claim 1, 
substantially as hereinbefore described in the 40 
foregoing Recipes. 

16. A process for the production of a vul- 
canised rubbery article which comprises shap- 
ing and sulphur-vulcanising a composition 
according to any one of claims 3, 4, 9, 10, 13 45 
and 15. 

17. A process for the production of a vul- 
canised rubbery article which comprises shap- 
ing and sulphur- vulcan ising a composition 
according to any one of claims 1, 2, 11, 12 50 
and 14. 

18. A process for the production of a 
vulcanised rubbery article which comprises 
shaping and sulphur-vulcanising a composition 
according to claim 7. 55 

19. A process for the production of a 
vulcanised rubbery article which comprises 
shaping and sulphur- vulcanising a composition 
according to claim 6. 

20. A process for the production of a vul- 50 
canised rubbery article which comprises shap- 
ing and sulphur-vulcanising a composition 
according to claim 5 or 8. 

21. Vulcanised rubber articles obtained by 

a process according to claim 16. 65 

22. Vulcanised rubber articles obtained by 
a process according to claim 17. 

23. Vulcanised rubber articles obtained by 
a process according to claim 18. 

24. Vulcanised rubber articles obtained by 70 
a process according to claim 19. 

25. Vulcanised rubber articles obtained by 
a process according to claim 20. 

J. A. KEMP & CO., 
Chartered Patent Agents, 
14, South Square, Gray's Inn, 
London, WCIK 5EU. 
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